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ABSTRACT

Despite the importance of citriculture in Brazil, very little is known about mite populations in citrus crops in the Northern
Region. In the municipality of Manaus, 12 sprayed sweet orange orchards were surveyed every two weeks during seven months
to record mite species amount, and to describe the abundance and distribution of the most important species. The size and
age of the orchards varied from 3,360 to 88,080 m?and seven to 25 years, respectively. In the fourteen sampling period,
leaves, twigs and fruits were collected from 12 trees, one per orchard. In total, 3,360 leaves, 672 twigs and 1,344 fruits were
sampled from 168 trees. Mites were manually extracted from the fruits, and by the washing method on leaves and twigs. We
identified pests with the potential to cause economic loss. Fourteen species of phytophagous and mycophagous mites from
Eriophyidae, Tarsonemidae, Tenuipalpidae, and Tetranychidae were recorded. Brevipalpus phoenicis (Geijskes 1939) and
Phyllocoptruta oleivora (Ashm., 1879), the two commonest phytophagous mites in other Brazilian regions were dominant,
showing that local orchards are susceptible to their infestation. Eleven predatory mites were recorded, comprising 10% of
the mite population, belonging to Phytoseiidae and Ascidae. Phytoseiidae was the richest family, with ten species. The results
are discussed in relation to the temporal variation aspects and habitat use of the most important species. Long-term research
encompassing chemical applications followed by evaluations of the mite community are necessary for a better management
of the orchards, taking into consideration the seasonal phenology of key pests.
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RESUMO

Apesar da importincia da citricultura no Brasil, pouco se conhece sobre as populacoes de dcaros em plantacoes de citros no
norte do pais. No municipio de Manaus, 12 pomares de laranja doce pulverizados foram avaliados a cada duas semanas,
durante sete meses, para o registro de 4caros planticolas e para descrever a abundancia e a distribuicio das espécies mais
importantes. O tamanho ¢ a idade dos pomares variaram de 3.360 a 88.0080 m”e de sete a 25 anos, respectivamente. Nos 14
periodos de coleta, folhas, galhos e frutos foram coletados de uma drvore em cada pomar. No total, 3.360 folhas, 672 galhos
e 1.344 frutos foram coletados de 168 drvores. Os dcaros foram extraidos dos frutos manualmente e pelo método de lavagem
nas folhas e galhos. Identificamos espécies pragas com potencial de causar danos econdmicos. Registramos 14 espécies de
fitéfagos em quatro familias (Eriophyidae, Tarsonemidae, Tenuipalpidae, and Tetranychidae). Brevipalpus phoenicis (Geijskes
1939) (Tenuipalpidae) e Phyllocoptruta oleivora (Ashm., 1879) (Eriophyidae), as duas espécies fitéfagas mais abundantes em
outras regioes, foram dominantes, mostrando que a cultura de citros local ¢ suscetivel & infestagio. Registramos 11 espécies
de predadores das familias Phytoseiidae e Ascidae, compreendendo 10% da populacio total. Phytoseiidae foi a familia mais
diversa, com 10 espécies. Foram discutidos aspectos da varia¢io temporal e utilizagao de hdbitat das espécies mais abundantes.
Estudos de longo prazo, envolvendo a aplicacio de acaricidas e avaliages da comunidade de 4caros, sio necessdrios para um
melhor manejo dos pomares, levando-se em consideracio a fenologia das pragas-chave.
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INTRODUCTION

Citrus are the most produced fruits in the world, and
Brazil is the world’s largest producer of sweet oranges [ Citrus
sinensis L. Osbeck (Sapindales, Rutaceae)]. Brazil’'s production
is mostly concentrated in Sao Paulo State, Southeast Brazil,
where sweet oranges plantation is grown in approximately 584
thousand hectares. In much smaller scale, with a planted area
of about 2.700 thousand ha, citrus is also an important crop
for the state of Amazonas, Northern Brazil IBGE 2009). The
plantations are concentrated mainly in the municipalities of
Manaus, Iranduba, Rio Preto da Eva, and Manacapuru, and
the most cultivate varieties of C. sinensis are “Pera-Lima” and
“Valéncia”.

Approximately twelve species of phytophagous mites occur
in Brazilian citrus, belonging to Tetranychidae, Tenuipalpidae,
Eriophyidae, Tarsonemidae and Tydeidae (Parra ez a/. 2003;
Cassino and Rodrigues 2004, Moraes and Flechtmann 2008).
Citrus leprosies is caused by Citrus leprosis virus (CiLV), an
important citrus disease in South and Central America,
is transmitted by Brevipalpus Donnadieu, 1875 (Acari,
Tenuipalpidae) (Childers and Derrick 2003; Rodrigues ez 4.
2003). The most common predatory mites’ families in citrus
orchards are Stigmacidae, Cheyletidae, Cunaxidae, Bdellidae,
Ascidae and Phytoseiidae, with the phytoseiids being the most
abundant predatory mites in this crop (Chiavegato 1991;
Moraes 1992; Reis et al. 2000). Surveys conducted on plant
inhabiting mites in Amazonia are limited, including few
studies on oribatid mites on different plants of the natural
vegetation (Beck 1968, 1971, 1972; Franklin ez al. 1998);
on rubber-trees [Hevea brasiliensis (Willd. ex Adr. de Juss.)
Muell-Arg.] (Euphobiaceae, Euphorbiales) (Flechtmann and
Arleu 1984; Fazolin and Pereira 1989; Flechtmann 1989;
Feres ez al. 1998; Feres 2001); on on coconut Cocos nucifera
L. and native palm trees (Arecaceae) (Navia and Flechtmann
2005). Specifically on citrus (mainly oranges), Gasparotto ez
al. (1998) reported a high incidence of leprosis disease in citrus
orchards (mainly oranges) in six municipalities in Amazonas
(Rio Preto da Eva, Iranduba, Manaus, Careiro, Borba, and
Nova Olinda). Rodrigues ez al. (2008) reported Brevipalpus
sp. mites in thirteen host plants, not including orange trees,
in the cities of Manaus and Presidente Figueiredo, and in the
oil exploratory base of Urucu, Amazonas. The plants showed
localized symptoms and virus-like particles of Brevipalpus-
transmited viruses (BTVs) in their lesions.

The intensive use of pesticides in citrus orchards is a risk
to the ecological balance of the environment, and also reduces
the predatory mite communities (Bittencourt and Cruz 1988).
Among the fruit crops, the highest quantities of pesticides are
used in the citriculture (Neves ez al. 2001). The frequency
of the chemical control depends of the mite population
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(Gasparotto ez al. 1998), and accurate identification of the
species together with the observation of symptoms into
the agroecosystem is fundamental to define strategies of
management. Otherwise, in some orchards in the municipality
of Manaus, Amazonas, pesticides are regularly used, without
an adequate knowledge of the species of mites affecting the
plants, and more investigation may help the management of
these orchards.

The objectives of this study were evaluate the diversity and
abundance of mites in citrus orchards during a seven month
period in Manaus, Amazonas, and to investigate the patterns
of abundance of the main pest mites species on the orchards,
as a first step toward development of control programs.

2. MATERIAL AND METHODS

The study was carried out in a commercial plantation
(Citronorte Agropecudria Ltda, Brejo do Matao Farm),
about 15 km northwest of Manaus, BR 174 highway
(2°51°127S, 60°02°13”W), and about 44-50 m.a.s.l. Twelve
sweet orange orchards of different ages, corresponding to a
total of about 7,200 trees, planted at a spacing of 8 x 5 m
(Table 1) were sampled. The orchards were typically managed
with three fertilization treatments per year (September/
October, November/December and February/March).
Chemicals are used to control gummosis (fungus disease),
in pre-inflorescence stage, anthracnose (in flowering stage),
and mites (20 days after flowering), fruit-flies, termites and
ants. Chemical spray was composed of 400 ml of abamectin
(VERTIMEC 18 CE) into 2,000 liters of water, 5 liters of
mineral oil and 0.5 liters of adhesive spread.

The soils in the region are yellow clay latosols, located
at the plateaus which grades to sandy soils (hydromorphic
podzols) in the valleys (Chauvel ez a/. 1987). The climate is
Ami (tropical wet) in the Képpen classification. The annual

Table 1 - Characters of sampled orchards (tree varieties, age, number of trees
and size) of C. sinensis in Brejo do Matdo farm, Manaus, AM.

Citrus variety Age (years)  Number of trees  Size (m?)
Péra Rio 7 11 4,040
Péra Rio 7 255 10,200
Péra Rio 7 470 18,800
Péra Rio 7 268 10,720
Péra Rio 7 142 5,680
Péra Rio 7 84 3,360
Péra Rio 9 2,202 88,080
Péra Rio 13 685 16,440
Péra Rio 16 1,580 63,200
Valéncia 16 1,047 65,961
Péra Rio 25 ~1,200 12,000
Péra Rio 25 ~1,200 12,000
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pluviometry varies between 1,500 and 2,500 mm. The annual
seasonality is represented by a less raining period (June to
November) and a more raining period (December to May)

(Ribeiro and Adis 1984).

Because the orchards were different in size (Table 1), in
each one a stand was demarcated in a central position, to
minimize the border effect. The size and form (rectangular
or squared) of the stand varied according to the size of each
orchard. The samples were collected from trees taken at
random inside of the stand in three microhabitats (leaves,
twigs and fruits). Sampling was conducted at approximately
every two weeks from September 2003 to March 2004
(seven months), resulting in 14 sampling periods. The first
two sampling periods (September 2003) were done before
the chemical treatment to control plant pest, and the last
sampling period before the next chemical procedures in the
farm. Twenty leaves, four twigs of about 20 cm and eight
fruits were sampled from one tree randomly selected inside
each orchard. One quarter of each microhabitat was taken
for each four cardinal directions (N, S, E, and W). Leaves
and twigs were half composed by mature and half by young
material, and the fruits were sampled in different phases of
maturation. Sampling consisted of removing the material
from the outside and within the interior of the plant canopy.
In the field the leaves and twigs were placed in 75% alcohol.
Each fruit was sealed in a paper bag which was placed inside
of a polyethylene bag. The bags were kept in a cooler with ice
packets for transport to the laboratory, where they were stored
at 13 °C until processed within two days. This procedure
reduces the metabolism and better preservation of the mites.

Mites on fruits were individually removed with a brush
under a stereomicroscope, and placed in 75% alcohol and
5% glycerin. Mites from leaves and twigs, previously placed
in alcohol in the field, were dislodged from all samples
with running water through a set of two 66 cm diameter
overlapping metal sieves, 2 mm mesh on the top and 20 pm on
the bottom (Miranda ez a/. 2007). Most of the plant material
was then removed and discarded, and the material retained
on the bottom sieve was then washed with 75% alcohol and
transferred to labeled glass bottles with 75% alcohol and
5% glycerin, for further processing and examination under
the stereomicroscope. Washing technique turned out to be
effective although very time-consuming as samples contained
a lot of dust and soil particles. All mites were mounted in
slides for later identification in a phase contrast microscope.
Eriophyidae were mounted in Berlese modified medium
and mites belonging to other families in Hoyer’s medium.
Undescribed species were identified to morphospecies. Other
feeding habit mites were placed in 75% alcohol and 5%
glycerin for future identification at the species level. Specimens
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were deposited in a reference collection together with the
Invertebrate Collection of Instituto Nacional de Pesquisas da
Amazdnia (INPA) (lot 0849 to 1610).

3. RESULTS

3.1. Species composition

Two families belonging to Mesostigmata were detected:
Phytoseiidae with ten species or morphospecies [(Amblyseius
aerialis (Muma 1955), Amblyseius perditus Chant and Baker,
1965, Amblyseius sp. 1, Amblyseius sp. 2, Amblyseius sp. 3,
Amblyseius sp. 4, Iphiseiodes zuluagai Denmark & Muma,
Proprioseiopsis neotropicus (Ehara, 1966), Proprioseiopsis
sp. 1 and Typhlodromips sp. 1)], and Ascidae with one
morphospecies (Asca sp.).

Prostigmata was detected, representing four families:
Eriophyidae with two species, Phyllocoptruta oleivora
(Ashmead 1879), and Tegolophus brunneus Flechtmann,
1999; Tarsonemidae with six species, Daidalotarsonemus sp. 1,
Daidalotarsonemus sp. 2, Daidalotarsonemus sp. 3, Tarsonemus
confusus Ewing, 1939, Deleonia sp. 1, and Fungitarsonemus sp.
1; Tenuipalpidae with three species, Brevipalpus californicus
(Banks, 1904), Brevipalpus obovarus Donnadieu, 1875, and
Brevipalpus phoenicis (Geijskes, 1939); and Tetranychidae,
with three species Oligonychus gossypii (Zacher, 1921),
Panonychus citri Mc Gregor, 1916, and Tetranychus mexicanus
(McGregor, 1950).

3.2. Abundance and frequency of mites

A total of 14,678 mites were collected. Both extraction
methods caught more phytophagous and mycophagous mites
(68%); the remaining was grouped as oribatid mites (14%),
predators (10%), and others (8%). Most of the predatory
mites and mites of other feeding habits were quantified and
identified to species, but they were not the major aim of the
current study (Table 2).

All phytophagous and mycophagous species were recorded
on leaves, twigs and fruits, except for O. gossypii, that was
not present on fruits, and B. californicus and 1. mexicanus
that were recorded only on leaves. Immature forms were
detected in all substrates and for all families, with highest
abundance for Tenuipalpidae (Table 3). Phyllocoptruta oleivora,
1. brunneus (Eriophyidae), and B. phoenicis (Tenuipalpidae)
were the most abundant species, representing nearly 34, 13,
and 7% of the population of phytophagous and mycophagous
mites, respectively. On leaves, these three species were also
the most abundant, representing nearly 38, 19 and 7% of
the population of mytophagous and micophagous mites,
respectively. On twigs, representatives of Daidalotarsonemus
and the species 7. confusus and P oleivora represented nearly
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22, 20 and 11% of the population, respectively. On fruits,
nearly 31, 13, and 7% of the population corresponded to P
oleivora, T. brunneus and B. phoenicis, respectively.

The brown citrus rust mite, 7. brunneus, was described
from tangerine and orange in the State of Sio Paulo by
Flechtmann in 1999. Before this description the only
eriophyid mites known to occur in citrus in Brazil were P
oleivora and Aceria sheldoni (Ewing). A general aspect that
differentiate 2 oleivora and T. brunneus is the color, being the

Table 2 - Mites abundance washed from leaves and twigs and hand sorted
from fruits of C. sinensis in Brejo do Matao farm, Manaus, AM.

Washed Hand sorted
Mites Leaves Twigs Fruits
ﬁ:‘y‘gggﬂsggﬂ: and 6,460 1,759 1738
Predatory 592 607 264
Oribatida 603 1.336 131
Others 201 197 780
Total 7,856 3,899 2,913

Mites (Arachnida, Acari) on Citrus sinensis L. Osbeck
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first one yellow and the second dark, brownish-purple. The
occurrence of 7. brunneus in Amazonas, a so distant state from
Sao Paulo, his type locality in Brazil, suggest that this mite
can be widely disseminated in the country.

3.3. Temporal variation of the population through
the sampling period

Temporal variations of the two most economically
important species (2 oleivora and B. phoenicis) and of the
second most abundant species (7. brunneus) were analyzed.
Their populations were detected throughout the study
period, showing different patterns (Figure 1). The numbers of
individuals of the three species were low in September 2003,
before the chemical control, and remained low until November
2003. Highest levels of P oleivora and B. phoenicis were found
during December 2003 (about 65 days after the chemical
application) and March 2004; during this period, highest
levels of rainfall occurred. The abundance of B. phoenicis
population increased in December, decreasing in February
and a new increase was detected in March 2004. The mean
abundance of 2 oleivora and T brunneus populations increased
approximately 50 times in February (Figure 1) in relation to
September, October, November, and December.

Table 3 - Abundance, dominance (%), and distribution of the phytophagous and mycophagous species in relation to the microhabitat on C. sinensis orchards
during 14 sampling periods taken every two weeks from September 2003 to March 2004 in Brejo do Matao farm, Manaus, AM, Brazil.

Family Species N Leaves % N Twigs % N Fruits % Total %
Eriophyidae Phyllocoptruta oleivora 2,492 38.6 197 11.2 685 39.4 3,374 33.9
Tegolophus brunneus 1,250 19.3 22 1.3 33 1.9 1,305 131
imatures 58 0.9 1 0.1 6 0.3 65 0.7
unidentified 321 5.0 14 0.8 87 5.0 422 4.2
Tarsonemidae  Daidalotarsonemus spp. 29 0.4 391 22.2 165 9.5 585 5.9
Tarsonemus confusus 100 1.5 362 20.6 86 4.9 548 BI5)
imatures 21 0.3 175 9.9 8 0.5 204 2.0
unidentified 2 0.0 5 0.3 0 0.0 7 0.1
Tenuipalpidae Brevipalpus californicus 1 0.0 0 0.0 0 0.0 1 <0.1
Brevipalpus obovatus 14 0.2 1 0.1 1 0.1 16 0.2
Brevipalpus phoenicis 454 7.0 151 8.6 136 7.8 741 7.4
imatures 1,011 15.7 318 18.1 505 29.1 1,834 18.4
unidentified 26 0.4 4 0.2 13 0.7 43 0.4
Tetranychidae Oligonychus gossypii 113 1.7 8 0.5 0 0.0 121 1.2
Panonychus citri 277 4.3 52 3.0 9 0.5 338 3.4
Tetranychus mexicanus 21 0.3 0 0.0 0 0.0 21 0.2
imatures 258 4.0 57 3.2 4 0.2 319 3.2
unidentified 12 0.2 1 0.1 0 0.0 13 0.1
Total of mites 6,460 1,759 1,738 9,957
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Figure 1 - Mean captures (=SEM) of R oleivora, T. brunneus, and B. phoenicis
per sampling period averaged from the total obtained from leaves, twigs and
fruits over 12 trees (one per each orchard) from September 2003 until March
2004 in a sprayed C. sinensis orchard. The two periods of September occurred
before the treatment to control pest in the orchards. Standard error represented
by bars. See differences in scale.

4. DISCUSSION

4.1. Species composition

In general, the mite fauna in the sweet orange orchards
in the Brejo do Matao farm is similar to other registers
in orange orchards in Brazil in relation to the presence of
phytophagous, predatory and other mites. The fourteen species
of phytophagous mites recorded in this first inventory suggest
the potential for the development of pest in the orchards in
Manaus. Sixteen percent of citrus consumed in Amazonas
are imported from other regions, that may contribute to the
introduction of pests (Coelho and Nascimento 2004), as we
recorded the same major citrus pest mites that cause serious
problems in other Brazilian states.

Phylocoptruta oleivora, P citri and B. phoenicis were found
throughout this study corresponding to about 44.7% of the
phytophagous mites. In fact, these species are considered
important phytophagous mites in Brazil (Flechtmann ez a/.
1974; Marconato et al. 1980; Moraes 1992; Trindade and
Chiavegato 1994; Reis et al. 20005 Sato et al. 1994). Two
common phytophagous mites in citrus are B. phoenicis and
P oleivora (Yaninek and Moraes 1991; Moraes 1992; Oliveira
et al. 2007). Tegolophus brunneus, the second more abundant
species in the farm, has also been reported on citrus in Brazil
(Flechtmann 1999). Worldwide, Phylocoptruta oleivora and P
citri have major pest status, while B. phoenicis is considered as
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having major to minor pest status (Vacante 2010). These data
suggest the susceptibility of the orchards to the infestation of
phytophagous mites, and also to diseases, as the presence of
localized symptoms of Brevipalpus-transmitted plant virus
(BTrV) was already detected for plants - not including orange
trees - infested by B. phoenicis in Amazonas State (Rodrigues
et al. 2008).

Tarsonemus confusus, P citri and 1. mexicanus represented
only 5.5%, 3.4% and 0.2% of the whole mite population,
respectively. Species belonging to Zarsonemus are primarily
considered mycophagous (Lindquist 1986). Panonychus citri
may cause leaf drop, and even though has caused pest worries
in Brazil during the first years after its recording (Flechtmann
and Amante 1974), nowadays it is considered a sporadic
pest (Moraes and Flechtmann 2008). Zetranychus mexicanus
is not considered pest in Brazil (Moraes and Flechtmann
2008), having minor pest status (Vacante 2010), but has
been recorded in a large varieties of plants, especially citrus
(Flechtmann and Amante 1974; Moraes and Flechtmann
1981). The period of this study (7 months) is not enough to
come to the conclusion that it is unlikely that these species can
represent any potential as pest in the Brejo do Matao farm.

Other species like O. gossypii, B. obovarus and B.
californicus showed abundances lower than 1.2% of the whole
phytophagous mites population. Oligonychus gossypii has been
recorded as abundant in rubber trees in the Brazilian states of
Acre and Amazonas (Fazolini and Pereira 1989), and its pest
status is unknown (Vacante 2010). Brevipalpus californicus
and B. obovatus were seldom detected in the farm, each one
representing less than 0.1% of the total of phytophagous
mites, but they also have pest status (Childers ez 2. 2003),
and are classified as having medium to minor and major to
minor pest status worldwide, respectively (Vacante 2010)

Ten species of potential natural enemies were observed
in the surveys despite the low abundance. For instance, we
recorded predatory mites belonging to Phytoseiidae, normally
the most abundant family of predators in citrus (Yaninek and
Moraes 1991). The phytoseiid mites have potential for the
biological control of insects and phytophagous mites like B.
phoenicis, P oleivora and P citri (Gerson et al. 2003). Iphiseiodes
guluagai, an important predator in citrus (Sato ez al. 1994),
was detected in the orchards in Manaus. Other authors
have been recording this species in citrus orchards in Brazil
(Chiavegato 1985; Bittencourt and Cruz 1988; Raga ez 4.
1996, Sato et al. 1994; Noronha et al. 1997; Reis et al. 2000;
Parra et al. 2003; Oliveira ez al. 2007). Amblyseius, considered a
general predator, was the richest genus in the farm. Amblyseius
aerialis has been recorded in citrus in other Brazilian states
(Oliveira ez al. 2007; Reis et al. 2000). Other predatory genera
of mites like Proprioseiopsis, Typhlodromips (Phytoseiidae),
Asca (Ascidae), and two families (Bdellidae and Cunaxidae)
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were identified. Further studies are necessary to confirm
their feeding patterns and whether they are predatory or not.
Therefore, these records of predatory species in the orchards
show a perspective for future studies about biological control
of insects and phytophagous mites in the orchards in Manaus.
For example, /. zuluagai is frequently associated to B. phoenicis
(Sato 1994; Raga 1996; Reis 2000), being considered one of
the most efficient predators this phytophagous mites species
(Albuquerque 2000).

Among phytophagous and predators, Phytoseiidac was
the richest (not counting Acari belonging to the Suborder
Oribatida) with 10 species. The abundance of predatory
mites was low compared to the phytophagous mites in our
results, what seems to be a pattern for disturbed environments
or agricultural systems, as also registered by other authors
(Demite and Feres 2007; Silva ez a/. 2008). Surveys in natural
environments generally show higher equilibrium between
phytophagous and predator populations of mites (Lofego and
Moraes 2006; Feres et al. 2007; Castro and Moraes 2007).

4.2. Abundance and frequency of mites

The presence of P oleivora, B. phoenicis, P citri and T
mexicanus on the three microhabitats, agrees with Flechtmann
(1989) and Childers ez al. (2003), whose investigations
recorded a wide variety of microhabitat that these species
can inhabit on trees. Therefore, among other factors, the
distribution in relation to the microhabitat can change
according to the period of the year. Tarsonemid species have
variable or inadequately known feeding habits. In spite of the
stylettiform chelicerae, species belonging to Daidalotarsonemus
prefer habitats with lichens, being frequently observed
on citrus tree barks (Lindquist 1986), and probably are
phytophagous (Lofego et al. 2005). This can explain the
highest relative abundance (> 20%) of species belonging to
this genus on the twigs of the sweet orange orchards in Brejo
do Matio Farm.

4.3. Temporal variation of the population through
the sampling period

We found a high variation in the abundance of P oleivora
and 7. brunneus along the year. Phyllocoptruta oleivora is one
of the most important pests of citrus, but little is known about
its population dynamics (Bergh 2001). According to Vacante
(2010), 7" brunneus do not represent any danger to citros.
The fact that these species presented a similar fluctuation,
increasing more than 50 times in February in relation to other
months, suggests that both species are strongly affected by
similar factors that vary along the year.

On C. sinensis crops in Bahia State, the periods of highest
occurrence of P oleivora were variable, being affected by
climatic conditions or localities (Oliveira et 2/ 2007). For
example, in different localities, population peaks occurred
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either in dry or wet periods. According to Reis ez al. (2000),
it is difficult to explain the reasons for periods of high or
lower abundances occurring in the mite population, as many
variables are involved in this process, like season, long periods
of drought, type of agricultural practices, orange cultivars, and
influence of patches of natural vegetation near citrus crops
that may serve as reservoir of natural enemies. In the Brejo
do matao farm, trees were sprayed after the two first sampling
periods in September 2003, which might have interfered
with the levels of the different mite species. Therefore, the
population of B. phoenicis and P oleivora were already low
before the chemical treatment to control plant pest in the farm
(the two sampling period of September 2003), and increased
65 days after the pulverization. This is contrary to the general
notion that conventional pest management practices usually
have a negative impact on mite population. Quite contrary
to our findings, in five years “Péra-Rio” orange orchard in
Sao Paulo, Brazil, the effect of acaricids against B. phoenicis
was evaluated previously and after 7, 15, 30, 45, 60, 75, 90
and 120 days of the pulverization (Scapellini and Santos
2002), and all of the acaricids used (Check; Flufenoxuron
+Propargite; Flufenoxuron + Dicofol; Flufenoxuron +
Clorfenapyr; Hexythiazox + Propargite, Flufenoxuron
and Hexythiazox) induced significant reductions to the
population of B. phoenicis up to 60 days after the application.
An important factor to be considered is that we are talking
about differences in populations, localities and chemical
management of the orchards. Production choices vary among
regions and continents and influence mite control (Vacante
2010). Both results can be influenced by the initial density
of B. phoenicis population, by differences in the chemical
products tested, and by the variability of spray coverage.
Normally, the length of residual activity of abamectin, the
acaricid used in Brejo do matao farm, is short (Sousa et al.
2000), and shifts in susceptibility to this product in field
populations of citrus rust mites has been reported (Bergh ez .
1999). Moreover, abamectin has been considered innocuous
or slightly toxic to predatory mites (Sato er al. 1992; Raga
1996). Therefore, we elected not to make assumptions about
this aspect because we have insufficient data to separate the
effects of the climatic conditions from the possible effects of
the chemical treatment, as June and November are the period
of lowest precipitation and highest temperatures in the region
of Manaus.

In summary, the citrus crops in Manaus are susceptible to
the infestation of pest-mites, and have a considerable rich fauna
of predatory mites and it is worthy of investigation. Further
long-term research encompassing chemical applications
and evaluations of the mite community are necessary as
a step toward development of control programs taking in
consideration the seasonal phenology of key pests for a better
management of the orchards.
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